UNITED STATES PATENT APPLICATION 



FOR 



APPARATUS AND METHOD FOR DEPLOYING AN INFORMATION RETRIEVAL 

SYSTEM 

INVENTOR: 
PETER C. SALMON 



By 



Aldo J. Test 
Registration No. 18,048 
DORSEY & WHITNEY LLP 
4 Embarcadero Center, Suite 3400 
San Francisco, CA 941 11-4187 
Telephone: (650)494-8700 
Facsimile: (650)494-8771 



Attorney Docket No. A-71801/AJT 



EXPRESS MAIL NO. EL 182099378 US 



I 



October 2, 2002. 

BACKGROUND OF THE INVENTION: 

5 Field of the Invention . 

This invention relates to information retrieval systems, and more partKularly to weless 

information retrieval systems employing flexible display screens. 

Description of the Related Art 

The Internet provides a rich repository of information, and search tools are available for 
,0 fta dmgmfonr,ation< 1 uick>y. However, sueh information cangeneraUy he accessed on* by a 

desktop -1^^^ — 

and convenient, bnt they take several minutes .o se, up in an operating condmon. Sometimes 
tey occupy too much desk space in a home or office environment. PDAs and cel. phones 
a typicaUy have smaUer screens that severely limit the amount of information mat can be 
displayed, but they are easier to carry and quicker to deploy. 

Bod, visual and aura! broadcast information can be digitized and accessed through a computerhy 
methods known in the art. Modems for receiving information from me Internet are also readdy 
» avaUableascomputorperiphemls. Recentiy, me inftastiuctore fo, wireless commumcations has 
developed.omepom.whereeelWarbasestationsandeeUphonesareeonnnonp.ace.and 

wireless transceivers are appearing in many commercial products such as computer penpherals 

and consumer devices. 

to me workplace and in the home, space is no. always availabie to se, up a computer wtih 
2 5 a toge display screen. It is desirable to provide a large display screen capability drat is easy to 
dep,!y,anLLno,c^.heco,bumenofam,,-scn,ecom P u,erwimeachd,sp.ay. *rusa 

display station in the form of a "tttin client" womd be advantageous, providing a large mgh- 
resolutiondisplay screen without the bu>k and expense of me accompanying compntor. 
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The art of building a spring mechanism into a sunshade to create a retractable shade ts 
washed. The shade ^^yM^^*'™^™" 
actional pull. The additiona. pull releases a hook mechanism, as will be Anther dererrbed, and 
aUows the internal spring to roll it up. Such ahade devices appear in many homes and 

5 businesses. - , - 

The art of budding flexible interconnection circuits is also well known. Methods for 
assembhng packaged parts, 1C chips, and surface mount components onto flexible printed circut, 
board S areknown,includingthemethodofflipchipassemblyforbaredre. 

Speech recognition circuits are effective and available for processing a relattvely small 
„ vocabulary, such as a set of voice commands ,o an information retrieval system. 

A developing art exists for Ugh. emitting displays drat emit light directty, ranter man 
mediating light from a source such as a backUght. The display back plane -'ndes an array of 
^tchingelementsprovided for controlling Ugh. emission at each pixel of me fight emtmng 
display. The switching element c m be thin film ttansis.ors, TFTs, similar ,o .hose employed n 
„ liq uid crysud display, LCD, pane., Organic Ugh. emitting diode, OLED, displays are cu^nfiy 
in arapL.eofdeve,opme„, Light emitting polymer, LEP is another name for such display. 
Flexible OLEDs or FOLEDs have also been described. Small displays have been tntegrated tnto 
commercial products, and some as large as having 17-inch diagonal screens have been 
introduced. Most of these displays are bottom-emitting; fins means that they are designed to 

emitting displays (TOLEDs) have a,so been described; their light does no. pass through die 
displaysubsttate. Theae are also referred to as transparent cathode displays. Forgoodcolor 
edition, the substtate for a bottom-emitting display must be transparent and clear. Clear 
Aplastic fiUns have been described as substrates """^y^^L 
25 poly ethylene terepthalate (PET, also known as polyester), and poly ether suffone (PES). These 
Lbstta.es can be subjected to temperatures as high as 200°C for brief periods. Accordmgly, 
methods of fabricatmgTFTausingpo.ysiucon as me semiconductor material have been 
developed, wherein me substrate temperattrre does not exceed 200T. Another approach uses 
amorphous siheon to fabricate the TFTs. m addition, ink-je. printers have been ad apted to 
30 precisely dispense finy spots of organic light-emitting material a, each pixe. stte of an OLED 
display. 
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SUMMARY OF THE INVENTION: 

The present invention combines a number of existing capabilities into an innovative 
information retrieval system. A base station is wirelessly connected to one or more display 
stations The base station has programmable features for customizing the type and content of 
information that can be accessed, and for registering authenticated users. Typically data is 
captured and stored at the base station covering topics of interest to the users of the information 
system. However, the base station may also relay information that is available from broadcast or 

Internet sources to the display stations. 

Once the information system is set up, a user typically interacts with one of the display 
stationsratherthanwiththebasestation. Thedisplay stations hang on the walls of a building 
and may be retractable. In the first preferred embodiment of the display screen, a bottom- 
emitting display is built on a clear flexible substrate material. In the second preferred 
embodiment, a top-emitting display is built on a flexible substrate material, preferably a 
polyimide such as Kapton or a liquid crystal polymer (LCP); these are typically not transparent 
and clear. Electronic components are mounted on a narrow strip of the flexible substrate; the 
preferred arrangement is to use bare die assembled by the flip chip method, although packaged 
parts may be used. The preferred human interface consists of voice command and visual 
response. The user provides a voice command to a display station; the requested information is 
retrieved from the base station and displayed in real time. Aural responses may also be 
employed. In each display station, IC chips provide memory, display drivers, a central 
processing unit (CPU) in the form of a micro-controller, and a radio frequency (RF) transceiver 
for communicatingwith the base station. Together with batteries or other stored energy devices, 
the IC chips are contained in a long thin electronic box that extends below the screen. When the 
screen is extended for viewing, the weight of the box causes the flexible screen to hang straight. 

A user typically operates the information retrieval system as follows. If a display station 
is retracted, the user first extends the screen for use, and then provides a voice command 
corresponding to the desired information. The set of usable voice commands has been 
previously programmed into the base station. The information accessed preferably includes 
) visual and aural information, and is sourced from information stored at the base station, or 
received and relayed by the base station from broadcast or networked sources. The base station 
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includes a full-fledged computer including a user interface with keyboard, d.sp.ay, mentor* 

capabilities. MM* i. also fad*, software for ousting «he aser interface and for 
uniquely identifying authorized users by their voiee signatures. 

Each voiee command is received by a selected display station, converted to electron* 
tarn and communicated to the base station. The base station responds by wuelessly 

,„ the voiee — d W. The screen responds with a Hat of al. the entrees avatlable on ft. 
mH1 u andhemakesaselecfionbyvoice. The screen reaponds with titeftdl set of tngredten*, 
«d waits for a command such as "Next", or "Done, If ft. cook says -Next", instiuchons to 
firs, step in the entree preparation process are displayed, perhaps induding a p.chtre of fire 
desired resuft. At any point the cook may say "Next" to see the next step in fte process 

p^satapaceconvenienttohintorher. In this ease, it is hdpftd that fire cook «. bands 
fee operation during the command and response sequence; ofay a dance over fas or her 
shoulder is required to retrieve the information a. each step. Another dep.oymen. example 
w ouldb,f„ran„ ffl cewor k er«opn 1 .do™mescreenandsayXNN»togetme.a.es,newso„ 

2q Usorh erprefe m dehannel.Foru nis app.ication,additionanCeh i pswo« 1 dprov,deaud,o 
output capability, and sound would come ftom floor or wall-mounted speakers, or from 
headphones connected to a jack in the electronic box. 

Before displaying sensitive information, it may be useftd to anthenttcate a user, by testtng 
his or her unique voice patterns. For example, a voice signature may be created for dl valid 

25 nsers,typicd,ya.faebasestationcom P u,er. The base station will then authenttcate users by 
testfagfteirvoicesignatm.beforesendinganyreqnesteddisplayinformanon. The 
au.henticationofusersmayb.tavokedodyif.hereques.edinfonrtationiscntegon.ed. 

sensitive. Sensitive information may also be displayed for only a brief predetermined tnterval. 

BRIEF DESCRIPTION OF THE DRAWINGS: 
30 mGlisaschematieplanviewofabuildingwimabasestationcommumcatmg 

w^essly with multiple display stations, the World Wide Web, and broadcast sources; 
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FIG. 2 is a Hook diagram of tho information retrieval system of the current invention 
showing major functional blocks and data Hows; 

FIG 3A is a front view of a display station, rolled np in its stored positron; 
nG 3B is a front view of a display station that has been extended for vewmg; 
FIG 4A is a cnt-away view of the internals of a cylindrical core of the flexible drsplay; 
FIG 4B is an end view of the shade mechanism showing the relative orientation of the 
p^whileflteshadeisbeingpulleddownandthespringisbeingwonndnp; 

FIG. 4C is an end view of the shade mechanism showing the relahve onenfation of the 
parts when the shade has been extended and locked in position; 

FIG 5A is an end view of a display station in its stored position; 
FIG 5B is an end view of a display station that has been extended for vewmg; 
FIG 6 shows a narrow snip of electronic devices in support of the display station; 
FIG. 7 is a plan view of me total extent of the flexible eircnit supporting me display 
station; and 

FIG. 8 is a schematic of repeating pixel circuits for an OLED display. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS; ..„,.. 
FIG 1 shows an informafionrehieval system ,0 of me current invention insfalfedm 

mm Base Nation 12 is in two-way communication using radio waves 13 with a number of 
displaya^onssuchasumatammonn.edonmewal.s.morderforaimul^neous 

disptay station may communicate with die base station on a different frequency, or usmg 
lllycodedinformarion. These memods are known in the art. Base stahon 12 preferably 

FIG 2 is a functional block diagram of information retrievaf system 10, showmg die 
„ primarydataflow, Information retrieval system 10 includes a. least one base station 12 wdh 
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abases.a.,on. If there are mulbp Rase station 12 includes CPU 20 supported by a user 

through separate RF channels (not shown). Base statton 1 

, i~„i9i ..serdisolav 22, sem conductor memory 23, ana storage 
entry device such askeyboard21,userd 1S ^ ^ a bi-directional 

24 CPU 20 also receives inputs from voice processor 25 ana 

24. ^uzu receive information from 

• ,<• , .wrwm feeding asplay 32 through display driver 33. Auaioomp 
Display station 14 includes CPU 31 feeduig P y . audio ^ 

is obtained a. speakers 34 or headphones (no. shown), dnven by CPU 31 through 

41 A left-hand bracket 42 has a slot to accept tab 43, as win 

15 display screen by pulling it downwards. • nfcs box 46 is 

FIG 3B shows the display station deployed « extended form 50. Elecbon 

, ei ■ if. modest weight causes screen 51 to hang sttaight 
shown attached a, the bottom of screen 51 , it s modes, weigh 

ho>46. ll-^P^^^ 5 ^^''*^^^ coLen. 
M anysizeandshape. However.aprefe.edaspecm.tofcrmediaplaypomonM ts4.3,con 

20 any size ana p wr . ^ 10 24 x 768 pixels tame x and yduxrcbons, 

wim a display standani such as XVGA, wtth 1024 P 
resneclively. Themdm, W, of me screen maybe 61 cm (24mcl.es) tor e P , 
«mu.bp.epeop.emano ffl ceen— As the OU* techno^ n^ 

oomponen, ^^^^^T 
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Itisoesiraoi , n .„rfAr Shade mechanism 70 is shown in FIG. 

~n.hi.itv is described in reference to figures 4B and 4C. Shade mecn 
capabihtyisdescrib of the parts when the screen is being pulled down. A pair of 

4B to illustrate the orientation of the parts wne hown m dotted 

!• T ereen Hook 71 has rotated under gravity into aposition where * tnterlocks 
down the display screen. Hook 7 nas 

:0 influence of spring 67. Afnrrn A(\ Left bracket 42 is shown 

FIG 5A is an end view ofthe display station in stored form 40. Leftbrac 

inr elation to woundup screen 41, electronic box 46, ^ flexible substrate 
FIG 5B is an end view ofthe display station in expanded form 50, with flexibl 
FIGSBi an Theweightof electronics box 46 causes flexible substrate 81 

81 weighted by electronics box 46. The weignioie 

•.i- „rri«n^ that would degrade the image displayed. 
25 to hang straight, avoiding wrinkles that would p 

FIG.6showsthephysicalcontents82ofelectromcbox46,asattadied 

edgeofflexiblesubstrate^ 

^Lsi.agroupofm^^^ 
groupofau.ocmpsSSimplementmgaudio^ 
30 rgroupofradio- fr e q uency(RF)chips87. Supported by micro-controller 83, RF group 
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po *—« — «» forcornm„mcatmgwithbas eS .ation 12. Packaged par* may 

FIG Tshowaapianviewofteto^flexiMecircuitWonsub^Sl. Itmc.udes 
display portion 91, comprised of a repeating array of pixe. display elements, represented by 

.ound and seenred to cylinder 61. A strip of flexib.e circni, 94 is a!so ahown for alfcchmg * 

thickness of substrate 81 is 50-100 microna. 

FiGSiaaachematicviewofapixe. display element, aneh as a, pure, .ocation 92. Tins 
example eirenit follows Richard Friend, "Organic E,ectrol„minesceot Displays", Society for 

storage capacitor 1 ,0; me vo.tage stored on capacitor . .0 determines me dnve current and 
cmren. from snpply tine 102 through photodiode 105 to create illuminauon 106. 



C:\NrPortblMMANAGE_PA\LCOX\1063354_l.: 



8 



